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MK3870 FEATURES 


D Available with 1K, 2K, 3K, or 4K bytes of mask Mk 
programmable ROM memory P F tiie. 7m y ™ 
Fe a\ 
D 64 bytes scratchpad RAM get, a i! aes . \ 
Pe white me! 
O Available with 64 bytes executable RAM Pa sh ; 
i Ve 
0 32 bits (4 ports) TIL compatible 1/O ~ : Ayes 
| 
; i 
O Programmabie binary timer } 
Interval timer mode é 
Pulse width measurement mode | i 
Event counter mode 
O External interrupt input P } 
© Crystal, LC, RC, or external time base options MK3870 PIN CONNECTIONS 
x™1—= 1 
w— 
CO Low power (275 mW typ.) eS oe 
Cee 
F a 
0 Single +5 volt supply a 
STROBE <— 
MK38P70 FEATURES ener 
jai 
Pad 
1 EPROM version of MK3870 wie —- 
Mare== 
O Piggyback PROM (P-PROM)™ package oe 
Pa? -__ 
DO Accepts 24 pin or 28 pin EPROM memories he — 
$— 
mes 


D Identical pinout as MK3870 





D In-Socket emulation of MK3870 
GENERAL DESCRIPTION 


The MK3870 is a complete 8-bit microcomputer ona single 
MOS integrated circuit. The MK3870 can execute a set of 
more than 70 instructions, and is completely software 
compatible with the rest of the devices in the 3870 family, 
The MK3870 features 1-4K bytes of ROM and optional 
additional executable RAM depending on the specific part 
type designated by a slash number suffix. The MK3870 also 
features 64 bytes of scratchpad RAM, a programmable 


The programmable binary timer operates by itself in the 
interval timer mode or in conjunction with the external 





MK3870 BLOCK DIAGRAM 
Figure 1 XTL1 XTL2 
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TEST 


event counter modes of operation. Two sources of vectored, 
prioritized interrupt are provided with the binary timer and 
the external interrupt input. The user has the option of 
specifying one of four clock sources for the MK3870 and 
MK38P70: Crystal, LC, RC, or external clock. In addition, the 
user can specify either a+10% power supply tolerance or a 
+5% power supply tolerance. 


The MK38P70 microcomputer is the PROM based version 
of the MK3870. It is called the piggyback PROM (P-PROM)™ 
because of its packaging concept. This concept allows a 
standard 24-pin or 28 pinEPROM to be mounted directly on 
top of the microcomputer itself, The EPROM can be 
removed and reprogrammed as required with a standard 
PROM programmer. The MK38P70 retains exactly the 
same pinout and architectural features as other members 
of the 3870 family. The MK38P70 is discussed in more 
detail in a later section. 


PIN NAME | DESCRIPTION 






































-O -- PO- 1/0 Port O Bidirectional 
P1-O -- P1-7 | 1/0 Port 1 Bidirectional 
P4-0 -- P4-7 | 1/0 Port 4 Bidirecticnal 
P5-0 -- P5-7 |:1/0 Port 5 Bidirectional 
STROBE Ready Strobe Output 
EXT INT External Interrupt Input 
RESET External Reset Input 
TEST Test Line Input 
XTL 1, XTL 2 | Time Base Input 






Power Supply Lines | Input 
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POWER ON 
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1/0 (8)stpose «1 0(8) RESET 


FUNCTIONAL PIN DESCRIPTION 


PO-0-- PO-7, P1-O--P1-7, P4-0--P4-7, and P5-0--P5-7 are 
32 lines which can be individually used as either TTL 
compatible inputs or as latched outputs. 


STROBE is a ready strobe associated with 1/O Port 4. This 
pin, which is normally high, provides a single low pulse after 
valid deta is present on the P4-0--P4-7 pins during an 
output instruction. 





RESET may be used to externally reset the MK3870. When 
pulled low the MK3870 will reset. When then allowed to go 
high the MK3870 will begin program execution at program 
location H ‘O00’. 


EXT INT is the external interrupt input. Its active state is 
software programmable. This input is also used in 
conjunction with the timer for pulse width measurement 
and event counting. 


XTL1 and XTL 2 are the time base inputs to which a crystal, 
LC network, RC network, or an external single;phase clock 
may be connected. The time base network must be 
specified when ordering a mask ROM MK3870. The 
MK38P70 will operate with any of the four configurations. 


TEST is an input, used only in testing the MK3870. For 
normal circuit functionality this pin may be left 












C 


unconnected, but it is recommended that TEST be 
grounded. 


Vcc is the power supply input (single +5v). 
MK3870 ARCHITECTURE 


The basic functional elements of the MK3870 are shown in 
Figure 1. A programming model is shown in Figure 2. The 


MK3870 PROGRAMMABLE REGISTERS, PORTS, 
AND MEMORY MAP 








architecture is common to all members of the 3870 family. 
All 3870 devices are instruction set compatible and differ 
only inamount and type of ROM, RAM, and1/O. The unique 
features of the MK3870 are discussed in the following 
sections. The user is referred to the 3870 Family Technical 
Manual for a thorough discussion of the architecture, 
instruction set, and other features which are common to all 
3870 family devices. 





Figure 2 
1 OPORTS CPU REGISTERS SCRATCHPAD MEMORY 
Ee 
BINARY 
TIMER ACCUMULATOR 
i?) i) 1] 
7 ~<—8 BITS—» 0 7<—=8 BITS—. O 1 1 1 
INTERRUPT 
CONTROL PORT STATUS 
REGISTER bd 8 Ly 
PORTE iw) 10 A 12 
on 8 3 
——s BITS—e ' 
8 13 o 15 
t Oo 2% & 14 
Ate my ae E 16 
T ¢ RAG 15 F Tf 
RRORN 
PARALLEL a i 
| O PORTS ik 
T 10: 
| PORTS . w 61 30 75 
62 
st 5 BITS » O 63 = i: 
INDIRECT . wa 
[ports | SCRATCHPAD 7J~ 8 BITS*®O 
AODRESS REGISTER 
1s > 
5 32 oO 
+-—6 BITS —» 
MAIN MEMORY 
7 = 6 BITS--— 0 PROGRAM 
COUNTER 
PO DEC HEX 
POU POL ° ° 
oa) 87 ° ks : 
pees 49/6115. 
é . 
era sani Bad ROM TOP 
1023 MK3870/10 
REGISTER = ak 3870/12 
: Pp ° ‘ 
PU PL . . 


WwW 87 


—_ 1281S — 


ROM TOP 
MK3870/20 
: MK3B70 22 


fo] 
2 
° 
= 


ROM TOP 
DATA MK3870/30 
COUNTER shi 

oc ° 
pcu \ DCL 4030 FBE Pe 
1 87 0 ee a Pe 
aS i ee RAM 4032 FCO 
4033 
MK3870/12 a id 
MK3870/22 e ° 
RUSCerAT MK3870/32 2 * 
Seale MK3870/42 4094 “FFE ROM TOP 
COUNTER 4095 FFF <——_ Mk3870/40 
oci 7——8 BITS—e 0 
OCciu OCIL 
V1 87 fe) 


—_— 12 8111S — 





- 


ee ee 


A ne ok 


Se lt 


RO aT ae 


NS Ene 


MK3870 MAIN MEMORY 
SIZES AND TYPES BY SLASH NUMBERS 


Figure 3 
Hex Dec 


64 bytes 
— FFF 4095 executable 
\. FCO 4032 RAM 
ee} | 


Lram | [Ram ] 

! ! 1 FBF 4031 
| 1 ' ' COO 3072 
BFF 3071 

| | | 1 

| 
l ! | 800 2043 
' 7FF 2047 

| 
400 1024 
3FF 1023 
3K 

alia 0000 0000 


3870/10 3870/12 3870/20 3870/22 3870/30 3870/32 3870/40 3870/42 





All devices contain 64 bytes of scratchpad RAM. 


*Data derived from addressing these intermediate locations 
is not tested nor is it guaranteed. Users should refrain from 
entering this area of the memory map. 





































Scratchpad Address "ROM Executable 
RAM Size Register Size Size RAM Size 
(Decimal) (PO, P. DC, DC1) (Decimal) 







*The MK3870/20 is equivalent to the original 3870 device in memory size; however, the original 3870 had an 11-bit 
Address Register. The original 3870 with 11-bit Address Register is available where required. Consult the section 
describing ROM Code Ordering Information for additional information. 
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1/0 PIN CONCEPTUAL DIAGRAM WITH OUTPUT 
BUFFER OPTIONS 
Figure 4 
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OUTPUT BUFFER OPTIONS 
MASK PROGRAMMABLE) 
Yeu Yéc 
9 
6K! TYP. ' 1K) TYP. 
STANDARD OPEN DRAIN DIRECT DRIVE 
OUTPUT OUTPUT OUTPUT 


Ports 0 and 1 are Standard Output type only. 


Ports 4 and 5 may both be any of the three output options (mask programmable bit by bit) 


The STROBE output is always configured similar to a Direct Drive Output except that it is capable of driving 3 TTL loads. 


RESET and EXT INT may have standard 6K‘) (typical) pull-up or may have no pull-up (mask programmable). 


MK3870 MAIN MEMORY 


There are four address registers used to access main 
memory. These are the Program Counter (PO), the Stack 
Register (P), the Data Counter (DC), and the Auxiliary Data 
Counter (DC1). The Program Counter is used to address 
instructions or immediate operands. The Stack Register is 
used to save the contents of the Program Counter during an 
interrupt or subroutine call. Thus, the Stack Register 
contains the return address at which processing is to 
resume upon completion of the subroutine or interrupt 
routine. The Data Counter is used to address data tables. 
This register is auto-incrementing. Of the two data 
counters, on!y Data Counter (DC), can access the ROM. 
However, the XDC instruction allows the Data Counter and 
Auxiliary Data Counter to be exchanged. 


The graph in Figure 3 shows the amounts of ROM and 
executable RAM for every available slash number in the 
MK3870 pin configuration. 


EXECUTABLE RAM 


The upper bytes of the address space in some of the 
MK3870 devices is RAM memory. As with the ROM 
memory, the RAM may be addressed by the PO and the DC 
address registers. The executable RAM may be addressed 
by all MK3870 instructions which address Main Memory. 
Additionally, the MK3870 may execute an instruction 
sequence which resides in the executable RAM. Note this 
cannot be done with the scratchpad RAM memory, which is 
the reason the term “executable RAM” is given to this 
additional memory. 


1/O PORTS 


The MK3870 provides four, 8 bit bidirectional Input/Output 
ports. These are ports O, 1, 4, 5. In addition, the Interrupt 
Control Port is addressed as Port 6 and the binary timer is 
addressed as Port 7. The programming of Ports 6 and 7 and 
the bidirectional 1/O pin are covered in the 3870 Family 
Technical Manual. The schematic of an I/O pin and 
available output drive options are shown in Figure 4. 


An output ready strobe is associated with Port 4. This flag 
may be used to signal a peripheral device that the MK3870 
has just completed an output of new data to Port 4. The 
strobe provides a single low pulse shortly after the output 
operation is completely finished, so either edge may be used 
to signal the peripheral. STROBE may also be used as an 
input strobe to Port 4 after completing the input operation. 


MK3870 CLOCKS 


The time base network used with the MK3870 may be one 
of the four different types listed below. 


Crystal 

LC 

RC 

External Clock 


The type of network which is to be used with the MK3870 is 
to be specified at the time when mask ROM MK3870 
devices are ordered. The time base specifications for each of 
the four modes are covered in the 3870 Family Technical 
Manual. 


MK38P70 CENERAL DESCRIPTION 


The MK38P70 is the EPROM version of the MK3870. It 
retains an identical pinout with the MK3870, which is 
documented in the section of this data sheet entitled 
“FUNCTIONAL PIN DESCRIPTION”. The MK38P70 is 
housed in the “R” package which incorporates a 28-pin 
socket located directly on top of the package. A number of 
standard EPROMs may be plugged into this socket. 


The MK38P70 can act as an emulator for the purpose of 
exact verification of user code prior to the ordering of mask 
ROM MK3870 devices. Thus, the MK38P70 eliminates the 
need for emulator board products. In addition, several 
MK38P70s can be used in prototype systems in order to test 
design concepts in field service before committing to high- 
volume production with mask ROM MK3870s. The 
compact size of the MK38P70/EPROM combination allows 
the packaging of such prototype systems to be the same as 
that used in production. Finally, in low-volume applications, 
the MK38P70 can be used as the actual production device. 


Most of the material which has been presented for the 
MK3870 in this document applies to the MK38P70. This 
includes the description of the pin configuration, 
architecture, programming model, and 1/O ports. Additional 
information is presented in the following sections. 


MK38P70 MAIN MEMORY 


As can be seen from the block diagram in Figure 5, the 
MK38P70 contains executable RAM in the main memory 
map. The MK38P70 contains no on-chip ROM. Instead, the 
memory address lines are brought out to the 28 pin socket 
located directly on top of the 40 pin package, so the external 
EPROM memory is addressed aS main memory. 


There is one memory version of the MK38P70 and it is 
designated as the MK38P70/02. The MK38P70/02 
contains 64 bytes of on-chip executable RAM. The 
MK38P70/02 can emulate the following devices. 


MK3870/10 
MK3870/12 
MK3870/20 
MK3870/22 
MK3870/30 
MK3870/32 
MK3870/42 
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MK38P70 BLOCK DIAGRAM 
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The MK38P70/02 cannot exactly emulate the MK3870/40 
because of the 64 bytes of executable RAM in the upper 
ROM space of the MK3870/40. 


Addressing of main memory on the MK38P70 is 
accomplished in the same way as it is for the MK3870. See 
Figure 6 for main memory addresses and for address 
register size in the MK38P70. 


MK3SP70 EPROM SOCKET 


A 28 pin EPROM socket is located on top of the MK38P70 
“R” package. The socket and compatibie EPROM memories 
ere shown in Figure 7. When 24 pin memories are used in 
the 28 pin socket, they should be inserted so that pin 1 of the 
memory device is plugged into pin 3 of the socket (the 24 pin 
memory should be lower justified in the 28-pin socket). 


The 28-pin socket has been provided to allow use of both 
24-pin and 28-pin memory devices. Minor pin-out 
differences in the memory devices must be accommodated 
by providing different versions of the MK38P70. 


Initially, the MK38P70 that is compatible with the MK2716 
is available. The MK38P70 designed to accomodate the 
2&-pin memory Gavices yill bs available at a later gate. 


MK38P70 1/0 PORTS 


The MK38P70 is offered with two types of output buffer 
options on Ports 4 and 5. These are the open drain output 
buffer and the standard output buffer which are pictured in 
Figure 4. The open drain version of the MK38P70 is 
provided so that user-selected open drain port pins on the 
MK3870 can be emulated prior to ordering those mask 
ROM devices. Figure 7 lists which version(s) of the 
MK38P70 has open drain output buffers and which has 
standard output buffers in parentheses following the 
specified MK38P70 part ordering number (MK97XXX). 


MEMORY ACCESS TIMING 


A timing diagram depicting the memory access timing of the 
MK38P70 is shown in the next table. The ® clock signal is 
derived internally in the MK38P70 by dividing the time base 
frequency by two and is used to establish all timing 
frequencies. The WRITE signal is another internal signal to 
the MK38P70 which corresponds to a machine cycle, 
during which time a memory access may be performed. 
Each machine cycle is either 4 & clock periods or 6 & clock 
periods long. These machine cycles are termed short cycles 
and long cycles, respectively. The worst case memory cycle 
is the short cycle, during which time an op code fetch is 
pérfermed. This is the cyéle which is pictured in the timing 


MK38P70 MAIN MEMORY MAP 
Figure 6 
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EPROM 


{ | _000 0000 


MK38P70/02 


Scratchpad Address 
Device RAM Size Size 


FBF 4031 
| 
| 
800 2048 
7FF 2047 


Register ROM 
Size 


(Decimal) (PO, P, DC, DC1) (Decimal) 


MK38P70/02 


diagram. After a delay from the falling edge of the WRITE 
clock, the address lines become stable. Data must be valid at 
the data out lines of the PROM for a setup time prior to the 
next failing edge of the WRITE pulse. The total access time 
available for the MK38P70 version is shown 4s ta3g or the 
time when adaress is stable until data must be valid on the 
data bus lines. The equation for calculating available 
memory access time along with some calculated access 
times based on the listed time base frequencies is shown in 
the foliowing table. 


MK2SP70 CLOCKS 


The MK38P70 has the ability to operate with any one of the 
following time base configurations. 


Crystal 

LC 

RC 

External Clock 


This capability has been provided in the MK38P70 so that it 
can emulate a mask ROM MK3870 operating in any of the 
possible clock configurations. 


64 BYTES 
INTERNAL 
EXECUTABLE 
RAM 





MK38P70 “R’* PACKAGE SOCKET PINCUT 


Figure 7 


MK97400 (Standard Outputs) 
Compatible Memories 
2758 
MK2716 
2516 
2532 





MK97410 (Open Drain) 
Compatible Memories 
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MK2716 
2516 
2532 
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MEMORY ACCESS SHORT CYCLE OP CODE FETCH MK38P70 
Figure 8 
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ELECTRICAL SPECIFICATIONS OPERATING VOLTAGES AND TEMPERATURES 









MK3870, MK38P70 Dash Operating Operating 
Number Voltage Temprature 
Vcc TA 











— 00 +5V + 10% o°c - 70°C 
— 05 +5V + 5% O°C - 70°C 
— 10 +5V + 10% -40°C - +85°C 
—15 +5V + 5% -40°C - +85°C 


See Ordering Information for explanation of part numbers. 


ABSOLUTE MAXIMUM RATINGS* 


-00, -05 -10, -15 

Temperature Under BiaS....-.-..eeeeeeeeeeee eer rerceecces -20°C to +85°C -50°C to +100°C 
Storage Temperature. .....- 2+ eee eee ce eect ence ence eeeerees -65°C to +150°C -65°C to +150°C 
Voltage on any Pin With Respect to Ground 

(Except open drain pins and TEST) .....--+eeeeeereereereees -1.0V to +7V -1.0V to +7V 
Voltage on TEST with Respect to Ground ......+.+eeeereeeees -1.0V to +9V -1.0V to +9V 
Voltage on Open Drain Pins With Respect toGround .......+-- -1.0V to +13.5V -1.0V to +13.5V 
Power Dissipation ........eeeeeeeseeceeceeneeceeeerens Pica 1.5W 1.5W 
Power Dissipation by any one 1/0 pin .....-se eee eee eeeeeeees 60mW 6OmW 
Power Dissipation by all |1/O pins .....-+.eeeeeeeeeerereeeees 600mW 600mW 


*Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This isa stress rating only and functional operation of the device at 
these or any other condition above those indicated in the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability 


AC CHARACTERISTICS 
Ta. Voc within specified operating range. 
1/O power dissipation = 100mW (Note 2) 


oo pace [a an [wa | on 
to 










NOTES 














XTL1 Time Base Period, all clock modes | 250 500 | 250 | 500 4MHz-2MHz 
XTL2 

tex(H) | External clock pulse width high 90 400 | 100 | 390 

tex(L) | External clock pulse width low 100 400 | 110 | 390 


WRITE Internal WRITE Clock period 4td Ato 
6td 6td 
tgi/Q | Output delay from internal 1200 
WRITE clock 
ts1/Q_ | Input setup time to internal 
WRITE clock 
STROBE | t}/¢-5 | Output valid to STROBE delay 3th 3td 3th 3th 
-1 +250 |-12 00 


tot STROBE low time Btd 

-250 
t RESET hold time, | 6t 
RH old time, low +750 


tRPOC | RESET hold time, low for power part 

clear ans 

EXTINT | tey EXT INT hold time in active and 
inactive state 


hort Cycle 
ong Cycle 


oa 


OpF plus 
one TTL load 


= 
No 
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1/0 load = 
50pF + 1 TTL load 
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STROBE load= 
50pF + 3TTL loads 
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interrupt 
To trigger timer 
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AC CHARACTERISTICS FOR MK38P70 
(Signals brought out at socket) 
Ta, Vecwithin specified operating range. 


. 1/0 Power Dissipation < 100 mW. (Note 2) 









SYMBOL | PARAMETER 


Access time from 
Address Az 1 - Ag! stable 
until data must be valid at 
D7-Do 


*See Table in Figure 8. 


CAPACITANCE 
Ta = 25°C p 
Ail Part Numbers 


SYM PARAMETER MAX 


Input capacitance; XTL1, XTL2 29.5 


DC CHARACTERISTICS 
Ta. Vcc within specified operating range 
\/O power dissipation < 100mW (Note 2) 


SYMBOL | PARAMETER 


Average Power Supply 















UNIT 


i. B. 
Beadle 
| 












Unmeasured 
Pins Grounded 















UNIT} DEVICE 


os 
9° 
' 
—_ 
ii ; 


mA |MK3870/10 
Outputs Open 










Current 


MK3870/12 
Outputs Open 


MK3870/20 
Outputs Open 


| a] a 
3| 3] 


MK3870/22 
Outputs Open 


125 


MK3870/30 
Outputs Open 


a] ee 
3] 3} e] 2 







MK3870/32 
Outputs Open 


MK3870/40 
Outputs Open 






MK3870/42 
Outputs Open 
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DC CHARACTERISTICS (cont.) 


SYMBOL | PARAMETER 


Average Power Supply Current 











MAX | UNIT | DEVICE 


MK38P70/02 
No EPROM, 
Outputs Open 





= = 














Outputs Open 













MK3870/42 
Outputs Open 





MK38P70/02 
No EPROM, 
Outputs Open 


Power Dissipation 525 | mW |MK3870/10 
Outputs Open 

440 575 mW |MK3870/12 
Outputs Open 

525 mW |MK3870/20 
Outputs Open 

575 | mW |MK3870/22 
Outputs Open 

475 620 | mW |MK3870/30 
Outputs Open 

475 620 | mW |MK3870/32 
Outputs Open 

475 MK3870/40 
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DC CHARACTERISTICS (cont.) 
Ta. Vec within specified operating range, |/O power dissipation = 100mW (Note 2) 


PARAMETER 


MIN | MAX 
VIHEX External Clock input high level 24 58 
VILEX External Clock input low level A 











HEX External Clock input high current 
WEX External Clock input low current 


ViHI/O | Input high level, 1/O pins 















Input high level, RESET 


Input high level, EXT INT 


Input low level 
Wy Input low current, all pins with 
standard pull-up resistor 
wes 1 Input leakage current, open drain 
; pins, and inputs with no pull-up resistor 


Output high current pins with 
standard pull-up resistor 













Output high current, 
direct drive pins 


STROBE Output High current 


STROBE Output Low current 











DC CHARACTERISTICS FOR MK38P70 
(Signals brought out at socket) 
Ta. Vcc within specified operating range, 1/O power dissipation < 100mW (Note 2) 


PARAMETER 


Power Supply Current 
for EPROM 


Input Low Level Data bus in 


Input High Level Data bus in 2.0 


Output High Current 


I 
e*) 
oO 


Output Low Current 


Nie Input Leakage Current 


1 RESET and EXT INT have internal Schmit triggers giving minimum .2V hysteresis. 
2. Power dissipation for I/O pins is calculated by Z (Vcc - Vit) Mic = 2 (Vcc - You) (lon) = = Vou) lov) 


TIMER AC CHARACTERISTICS 


Definitions: 
Error = Indicated time value - actual time value 


tpsc = t@ x Prescale Value 


Interval Timer Mode: 


Single interval error, free running (Note 3) ...--+++eeeeeeeerereeeeees POO Oe ey Pty t6td 
Cumulative interval error, free running (Note 3) ....-..--sceecrecececeecercesccsccesececsccescsecccsssesess (0) 
Error between two Timer reads (Note 2) ...++sseereeeeeeereeeees Vidas lganisine,visreta weak Sahiee aaniese oy + (tpse + tb) 
Start Timer to stop Timer error (Notes 1,4).....+. crite khan tented See ok sge Sadie ee mnniee ena ete 1?) 
Start Timer to read Timer error (Notes 1, 2).....seeeeeeeceereererseeeees ae Gia ewe maior eee -5t® to - (tpsc + 7t) 
Start Timer to interrupt request error (Notes 1,3) ....-++seeeeeeererrees cints ove E:bscabe een. pnad Seales Girate -2t® to -8t® 
Load Timer to stop Timer error (Note 1) .....---eseeeeeceeereeeeeteretceseceerererseseeees + t® to - (tpsc + 2t%) 
Load Timer to read Timer error (Notes 1, 2).......eeeeeeeeeereceeerereerecesererecceees -5t@ + to - (tpsc + 8td) 
Load Timer to interrupt request error (Notes 1,3) ....-+-+eeeeereererrereeceeerenreseeseseeseeeess -2t to -9th 


Pulse Width Measurement Mode: 


Measurement accuracy (Note 4) .......cceeeeceeccecceereescerececceserseesscenessrerces + t® to (tpsc + 2t) 
Minimum pulse width of EXT INT pin. .......eeee eee ce cece sree ree eteenercerececees s andleraiaiale praais pinarete mint 21’ 


Event Counter Mode: 


Minimum active time of EXT INT pin ......0.eceeecceeeccececccnecncrcrreressccserscccssesseceees Sail se 2tP 
Minimum inactive time of EXT INT pin.........ceeceeecceceecececencsccrreecseescacscucccsssessees wives Cte 
Notes: 


1. All times which entail loading, starting, or stopping the Timer are referenced from the end of the last machine cycle of the OUT or OUTS instruction. 
2. Alltimes which entail reading the Timer are referenced from the end of the last machine cycle of the IN or INS instruction. 


3. Alltimes which entail the generation of an interrupt request are referenced from the start of the machine cycle in which the appropriate interrupt request latch is set. 
Additional time may elapse if the interrupt request occurs during a privileged or multicycle instruction. 


_ 4. Error may be cumulative if operation is repetitively performed. 


J 





AC TIMING DIAGRAM 
Figure 10 


External Clock 


Internal & Clock 


1/O Port Output 


STROBE 








RESET 


trH 


ICP BIT2=0 


EXT INT 





icP BIT2=1 


Note: All measurements are referenced to Vj_ max., Vjy min., VoL max. or VOH min. 
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INPUT/OUTPUT AC TIMING 









Figure 11 
INTERNAL CYCLE TIMING 
WRITE DEPENDS ON INSTRUCTION 
CLOCK 



































IN OR 
* CYCLE TIMING INS PORT ADOR. PORT DATA NEXT 

SHOWN FOR or cope | PLACED ON DRIVENONTO | OP CODE 

ATA ATA FETCHED 
4MHz EXTERNAL na eee wsdiisin . 
CLOCK 
PORT PINS 
A. INPUT ON PORT4OR5 
CYCLE TIMING 
INTERNAL DEPENDS ON INSTRUCTION 


































WRITE 
CLOCK 
Sere | PORTADDR. | ACCUMULATOR 
Op cope | ONDATA CONTENTS 
ec IE ON DATA BUS 
PORT PINS 
STROBF STAYS LOW 
(ACTIVE FOR PORT 4 ONLY) FOR TWO WRITE 
CYCLES 
8. OUTPUT ON PORT 40R 5 
1/0-S 
INTERNAL 
WRITE 
CLOCK 













NEXT 
oP CODE 
FETCHED 










NEXT 
OP CODE 
FETCHED 


INS 0,1 
FETCHED 






PORT PINS 


C. INPUT ON PORTOOR1 D. OUTPUT ON PORT 0,1 


STROBE SOURCE CAPABILITY 
(TYPICAL AT Vcc = 5V, Ta = 25°C) 
Figure 12 


monmcoe 


P= AZmMDDCO 





STROBE SINK CAPABILITY 
(TYPICAL AT Vcc = 5V, Ta = 25°C) 
Figure 13 


PS aAzmerrco x2-H" 


** STANDARD I/O PORT SOURCE CAPABILITY “*TTTTTIT[I[I[I[IITIIIIILI]I1] 
(TYPICAL AT Vcc = 5V, Ta = 25°C) SeRPeee se noes 


Figure 14 


Pz azmnmcor moxncoe 














DIRECT DRIVE 1/0 PORT SOURCE CAPABILITY 
(TYPICAL AT Vcc = 5V, Ta = 25°C) 
Figure 15 


PEF AZmyrCO moDcoOM 








OUTPUT VOLTAGE 





1/O PORT SINK CAPABILITY 
(TYPICAL AT Vcc = 5V, Ta = 25°C) 
Figure 16 


P= aAZmMmcO xZ-4 
SeESE 
Risen 
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MAXIMUM OPERATING TEMPERATURE VS. 
1/O POWER DISSIPATION 
Figure 17 
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ORDERING INFORMATION 


There are two types of part numbers for the 3870 family of 
devices. The generic part number describes the basic device 
type, the amount of ROM and Executable RAM, the desired 
package type, temperature range, and power supply 
tolerance. For each customer specific code, additional 


GENERIC PART NUMBER 


An example of the generic part number is shown below. 


MK 3870 /2 2 P-10 


i. Power Supply Tolerance ~ 
Operating Temperature Range 
Package type 
Executable RAM Designator 
ROM Designator 


Basic Device Type 


An example of the generic part number for the EPROM 
device is shown below. 


MK38P70/02 R-05 
DEVICE ORDER NUMBER 
An example of the device order number is shown below. 


MK 14007N-05 
Power Supply Tolerance 
Operating Temperature Range 


Package Types 


Customer/Code Specific Number 


. The Customer/Code specific number defines the ROM bit 
pattern, !/O configuration, oscillator type, and generic part 


type to be used to satisfy the requirements of a particular 
customer purchase order. For further information on the 
ordering of mask ROM devices, the customer should refer to 
the 3870 Family Technical Manual. . 


information defining 1/O options and oscillator options will 
be combined with the information described in the generic 
part number to define a customer/code specific device 
order number. Note: the specific device order number will 
be used to differentiate between the MK3870/20 with 
12-bit Address Registers and the original 3870 with 11-bit 
Address Register, as mentioned in an earlier section. 


0=5V+10% 

5=5V+5% 

0 = O°C - +70°C 

1 = -40°C - +85°C 

P = Ceramic 

J = Cerdip 

N = Plastic 

O = None 

2 = 64 bytes 

1=1K Bytes 3=3K Bytes 
2=2K bytes 4=4K Bytes 
0=5V+10% 

5=5V+5% 

0 = O°C - +70°C 

1 = -40°C - +85°C 

P = Ceramic 

J = Cerdip 

N = Plastic 


PACKAGE DESCRIPTION 
40-Pin Dual-In-Line Ceramic Package (P) 
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SYMBOLUATION AREA FOR 
IDENTIFICATION OF Pint 





PACKAGE DESCRIPTION 


40-Pin Dual-In-Line Plastic Package (N) a 
x we et 
O jess bis Sq ‘Sa 3 
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. te 19 EQUAL SPACES « .100 
p80 
008 ond of 
a wise NOTE Oversil length inciudes OO flash on ether pechege 


PACKAGE DESCRIPTION 
40-Pin Cerdip (J) 
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EQUALS 1.800 (TWA) 
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PACKAGE DESCRIPTION 
40-Pin P-PROM (R) 








MOSTEK. 


1215 W. Crosby Rd. * Carrollton, Texas 75006 * 214/323-6000 
In Europe, Contact: MOSTEK Brussels 
150 Chaussee de la Hulpe, B1170, Belgium; 
Telephone: 660.69.24 ( 


The “PRELIMINARY” designation on a Mostek data sheet indicates that the product is not characterized. The specifications are subject to change, are based 
on design goals or preliminary part evaluation, and are not guaranteed. Mostek Corporation or an authorized sales representative should be consulted for 
current information before using this product. No responsibility is assumed by Mostek for its use; nor for any infringements of patents and trademarks or other 
rights of third parties resulting from its use. No license is granted under any patents, patent rights, or trademarks of Mostek. Mostek reserves the right to make 
changes in specifications at any time and without notice. 
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